



























































































































































































































































































































































	Cover Page
	Title Page
	TABLE OF CONTENTS
	SUMMARY
	NOMENCLATURE
	Subscripts
	Abbreviations

	INTRODUCTION
	FLIGHT-TEST SIGNAL-CONDITIONING AND THE ENGINEER
	THE IDEAL INSTRUMENTATION SYSTEM
	THE PRACTICAL INSTRUMENTATION SYSTEM
	The Measurand
	The Detection Process
	Pre-Transduction Signal Conditioning
	The Transducer
	The Data-Terminal Device


	GENERAL SIGNAL-CONDITIONING TECHNIQUES
	AMPLIFICATION, ATTENUATION, AND ZERO SHIFTING
	Voltage Amplifier
	Isolation Amplifier
	Current Amplifier
	Charge Amplifier
	Logarithmic and Antilogarithmic Amplifier
	Alternating Current Amplifier
	Amplitude-Modulation Carrier Amplifier System

	FILTERS
	Noise Reduction with Filters
	Ideal Filters
	Practical Filters
	Disadvantages of Filters

	DIGITAL SIGNAL CONDITIONING
	Analog-to-Digital Converter
	Digital Filter
	Extracting Data from a Digital Data Bus
	Signal Conditioning with Microcomputers
	Signal Conditioning with Minicomputers


	SIGNAL CONDITIONING OPTIMIZED FOR SPECIFIC TRANSDUCTION TECHNIQUES
	SELF-GENERATING TRANSDUCER SIGNAL CONDITIONING
	Piezoelectric-effect transducer
	Thermocouple Transducer Signal Conditioning
	Faraday-Law Transducer Signal Conditioning

	NON-SELF-GENERATING TRANSDUCER SIGNAL CONDITIONING
	Variable-Resistance-Transducer Signal Conditioning
	Variable-Capacitance-Transducer Signal Conditioning
	Variable-Inductance-Transducer Signal Conditioning
	Mechano-Optical Effect Transducer Signal Conditioning
	Force-Balance-Transducer Signal Conditioning


	MULTIPLEXERS AS SIGNAL CONDITIONERS
	TIME-SAMPLED DATA AND ALIASING
	FREQUENCY-DIVISION MULTIPLEXING
	Proportional-Bandwidth FM-Type FDM Systems
	Constant-Bandwidth FM-Type FDM Systems

	TIME-DIVISION MULTIPLEXING
	Pulse-Amplitude Modulation TDM Systems
	Pulse-Code Modulation TDM Systems

	TIME CORRELATION OF MULTIPLEXED DATA
	REMOTE MULTIPLEXING

	SIGNAL CONDITIONING FOR AIRBORNE SIGNAL TERMINAL DEVICES
	SIGNAL CONDITIONING FOR MAGNETIC TAPE RECORDERS
	Direct-Recording Signal Conditioning
	Wideband-FM Recording Signal Conditioning
	PCM-Recording Signal Conditioning

	SIGNAL CONDITIONING FOR TELEMETRY TRANSMITTERS
	FM/PM Pre-Emphasis
	PCM/FM Systems
	Pre-Modulation Filter

	THE CAMERA
	Photographic Camera
	Television Camera

	CONTINUOUS-TRACE RECORDER
	PILOT AND AIRCREW DISPLAYS
	Pilot Displays
	Crew Displays


	APPENDIX A - OPERATIONAL AMPLIFIER
	APPENDIX B - SINGLE-ENDED VOLTAGE AMPLIFIER
	APPENDIX C - INSTRUMENTATION (DIFFERENTIAL) AMPLIFIER
	APPENDIX D - ISOLATION AMPLIFIER
	APPENDIX E - CURRENT AMPLIFIER
	APPENDIX F - CHARGE AMPLIFIER
	APPENDIX G - ALTERNATING CURRENT COUPLED AMPLIFIER
	APPENDIX H - CARRIER-AMPLIFIER SYSTEM
	APPENDIX I - THE ACTIVE FILTER
	APPENDIX J - THERMOCOUPLE PATTERN-CIRCUIT TECHNIQUE
	APPENDIX K - ANALYSIS OF AN ICE-BATH REFERENCE
	APPENDIX L - PROPORTIONAL-CONTROL HEATER FOR THERMOCOUPLE REFERENCE OVENS
	APPENDIX M - THERMOCOUPLE REFERENCE-JUNCTION COMPENSATOR
	APPENDIX N - ANALYSIS OF A STANDARD COPPER CONNECTOR IN A THERMOCOUPLE WIRING CIRCUIT
	APPENDIX O - THE PATTERN-CIRCUIT ANALYSIS TECHNIQUE FOR COMPLEX THERMOCOUPLE CIRCUITS
	REFERENCES
	Report Documentation Page



